Heat-shock pre-treatment reduces liver injury and aids liver recovery after partial hepatectomy in mice.
Heat-shock proteins (HSPs) are members of a chaperone protein family reported to modify stress responses. The aim of this study was to clarify the hypothesis of whether pre-treatment with heat shock reduces liver damage and influences liver regeneration after partial hepatectomy. Mice (N=6) were divided into two groups: the control group underwent partial hepatectomy without heat shock pre-treatment, the heat shock (HS) group underwent partial hepatectomy 12 hours after pre-treatment with heat shock. Mice were sacrificed at different time points after hepatectomy, remnant liver and blood were collected for further analyses in blood samples and liver tissues. Aspartate aminotransferase (AST), alanine aminotransferase (ALT), interleukin-6 (IL6), and tumor necrosis factor-alpha (TNFα) were measured using enzyme-linked immunosorbent assay (ELISA). We used tissue samples for several experiments: staining by 5-bromo-2-deoxyuridine (BrdU), evaluation of cytokines, transcription factors and signal-transduction associated proteins. HSP70 levels in the liver were clearly increased from 6 h to 72 h after heat shock treatment. Serum ALT and AST levels were significantly reduced in the HS group compared to the control group after partial hepatectomy. Liver regeneration rate and BrdU labeling index were significantly higher in the HS group than in the control group after partial hepatectomy. IL6 and TNFα in serum and liver tissues were significantly reduced in the HS group compared to the control group after hepatectomy. We did not detect phosphorylation of signal transducer and activator of transcription-3 (STAT3) protein by western blotting. Binding activities of transcription factors: nuclear factor-interleukin-6 (NF-IL6) and nuclear factor-kappa B (NF-kB) were significantly lower in the HS group than in the control group after hepatectomy. Pre-treatment with heat shock appears to reduce liver injury and promote liver regeneration, as HSP70 can reduce the inflammatory response and up-regulate liver regeneration without IL6 STAT signaling pathway in the liver after partial hepatectomy.